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Interruption of Cell-Cell Communication in
Chinese Hamster V79 Cells by Various Alkyl
Glycol Ethers: Implications for Teratogenicity
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Intercellular communication most likely plays a sighificant coordinating role in morphogenesis.
Blockage of a specific type of intercellular communication, that mediated by gap junctions, has heen
proposed as a mechanism of action of some teratogens. Several glycol ethers have recently been shown to be
teratogenic in laboratory animals. Because these compounds are negative in genotoxic assays, it is
suggested that they may act by nongenetic, perhaps membrane-mediated mechanisms.

In the present study several structurally related alkyl glycol ethers were examined for their ability to
block junction-mediated intercellular communication. Interruption of intercellular communication was
measured in vitro by an assay that depends on the transfer of metabolites via gap junctions, i.e., metabolic
cooperation. All compounds tested—ethylene glyeol (E{), ethylene glycol monomethyl ether (EGME),
ethylene glycol monoethyl ether (EGEE), ethylene glycol monopropyl ether (EGPE), and ethyilene glycol
monobutyl ether (EGBE}—were able to block metabolic cooperation in vitre. The potencies of the
compounds were inversely related to the length of the aliphatic chain, the dose required for maximum
blockage increasing as the aliphatic chain shortened. Some differences in the maximum amount of
blockage were detected, but these were not consistent and hence were not considered significant.
Cytotoxicity, as measured by cell survival, was also related to the structure of the compound, generally
increasing with increased length of the aliphatic chain. There were structurally related differences in the
concentration ranges over which the compounds were effective. The noncytotoxic ranges over which
communication was blocked became reduced as the length of the aliphatic chain increased. EG was
effective over the broadest range, followed by EGME. The remaining compeunds had very narrow effective
ranges relative to EG and EGME. Because they are effective over such broad noncytotoxic ranges, blockage
of intercellular communication may be most significant as a teratogenic mechanism for EG and EGME.
Although the other compounds in the series also blocked communication, they were more cytotoxic and
they interrupted communication in a relatively narrow window of concentrations. Consequently, inter-
rupied intercellular communication may be mixed with eytotoxicity in the embryo and the mother, and
thus be less specific as a mechanism of teratogenesis for EGEE, EGPE and EGBE.

information. Cells linked by gap junctions rapidly pass
electrical currents and can form functional syneytiums
in excitatory tissues such as the heart (3) and the
myometrium during labor {4). Pools of small metabolites
(1000 to 1500 daltons, depending upen configuration)
are also shared among cells joined by gap junctions (2).

Chemicals shared among junctionally coupled cells
can serve as signals for growth and differentiation, and
can relay information about cell position and cell num-
ber (2). Junctional communication is thus a potential
means of coordinating development. Several examples
are known in which changes in junctional communica-
tion occur coincident with developmental changes (5).
Recently, Lo and Gilula (6,7) chronicled progressive

Introduction

Embryogenesis is a highly complicated phenomenon
in which intercellular communication is likely to play an
important coordinating role. Diffusable morphogens
and hormones are the most frequently considered
methods of intercellular communication in the embryo
(I). Another type of intercellular communication that
has received less attention invelves direct transfer
between adjoining cells through junctional structures.
The gap junction is the structure most commonly
helieved to mediate this form of intercellular communica-
tion (2).

Intercellular communication via gap junctions is a

proposed mechanism for controlled transmission of
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compartmentalization of junetional communication
among cells of the early developing mouse embryo.
While these data are encouraging, there is currently no
direct evidence that junctional communication ig in-
volved in embryogenesis.






